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Tooling  4140 steel  *MAT_RIGID  460  24 
Ceramic Insulation  Zircal 95  *MAT_RIGID  1172  0.6 
Air Gap  n/a  *MAT_RIGID  1022  0.03 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































$ UNITS: ton - mm - sec - N - MPa 
$ 
*MAT_UHS_STEEL 
$      MID       RHO         E        PR     TUNIT      CRSH     PHASE 
        10   7.83e-9  1.00e+05       0.3    3600.0         0         0 
$     LCY1      LCY2      LCY3      LVY4      LCY5      KFER      LPER         B 
       100       200       300       400       500     1.9e5     3.1e3     0.004 
$        C        Co        Mo        Cr        Ni        Mn        Si         V 
       .22        0.      0.02      .200      0.02      1.23       .25     0.008 
$        W        Cu         P        Al        As        Ti 
        0.      0.03     0.008      0.03        0.     0.037 
$   THEXP1    THEXP2     LCTH1     LCTH2      TREF      LAT1      LAT2 
    26.E-6    11.E-6         0         0    293.15  590.e+00  640.e+00 
$      QR2       QR3       QR4     ALPHA     GRAIN 
     11322     17300     15039     0.011       6.8 
$   PLMEM2    PLMEM3    PLMEM4    PLMEM5      STRC      STRP 
       0.0       0.0       0.0       0.0       0.0       0.0 
$ Austenite hardening curve 
*DEFINE_CURVE 
$#    lcid      sidr       sfa       sfo      offa      offo    dattyp 
       100         0  1.000000  1.000000 
$#                a1                  o1 
              0.000         111.5000000 
      5.0000002e-04         111.6999969 
          0.0010000         111.9000015 
          0.0015000         112.0999985 
          0.0020000         112.3000031 
          0.0050000         113.5000000 
          0.0100000         115.4000015 
          0.0150000         117.3000031 
          0.0200000         119.1999969 
          0.0250000         121.0000000 
          0.0300000         122.8000031 
          0.0350000         124.5000000 
          0.0400000         126.0999985 
          0.0450000         127.8000031 
          0.0500000         129.3999939 
          0.0600000         132.3999939 
          0.0700000         135.3000031 
          0.0800000         138.0000000 
          0.0900000         140.6000061 
          0.1000000         143.1000061 
          0.1100000         145.3999939 
          0.1300000         149.6999969 
          0.1500000         153.6000061 
          0.1700000         157.1000061 
          0.1900000         160.3000031 
          0.2100000         163.1000061 
          0.2300000         165.6999969 
          0.2500000         168.0000000 
          0.2700000         170.0000000 
          0.2900000         171.8999939 
          0.3100000         173.5000000 
          0.3300000         175.0000000 
          0.3500000         176.3999939 
          0.3700000         177.6000061 
          0.3900000         178.6999969 
          0.4100000         179.6999969 
          0.4300000         180.6000061 
          0.4500000         181.3999939 
          0.4700000         182.1000061 
107 
 
          0.4900000         182.6999969 
          0.5000000         183.0000000 
$ Ferrite hardening curve 
*DEFINE_CURVE 
$#    lcid      sidr       sfa       sfo      offa      offo    dattyp 
       200         0  1.000000  1.000000 
$#                a1                  o1 
              0.000         180.0000000 
              0.020         285.0000000 
          0.0400000         342.0000000 
          0.0600000         371.0000000 
          0.0800000         400.0000000 
          0.1000000         428.0000000 
          0.1200000         442.0000000 
          0.1400000         457.0000000 
          0.2000000         485.0000000 
          0.3000000         542.0000000 
$ Pearlite hardening curve 
*DEFINE_CURVE 
$#    lcid      sidr       sfa       sfo      offa      offo    dattyp 
       300         0  1.000000  1.000000 
$#                a1                  o1 
              0.000         371.0000000 
              0.020         568.0000000 
              0.060         615.0000000 
              0.080         771.0000000 
              0.100         800.0000000 
              0.120         828.0000000 
              0.140         842.0000000 
              0.160         857.0000000 
              0.200         865.0000000 
$ Bainite hardening curve 
*DEFINE_CURVE 
$#    lcid      sidr       sfa       sfo      offa      offo    dattyp 
       400         0  1.000000  1.000000 
$#                a1                  o1 
              0.000         657.0000000 
              0.010         940.0000000 
              0.020         960.0000000 
              0.060        1071.0000000 
              0.080        1128.0000000 
              0.100        1171.0000000 
              0.120        1200.0000000 
              0.140        1228.0000000 
              0.160        1242.0000000 
              0.180        1250.0000000 
              0.200        1256.0000000 
$ Martensite hardening curve 
*DEFINE_CURVE 
$#    lcid      sidr       sfa       sfo      offa      offo    dattyp 
       500         0  1.000000  1.000000 
$#                a1                  o1 
                0.0               750.0 
               0.01             1406.25 
               0.02             1656.25 
               0.03             1781.25 
              0.045             1968.75 
               0.05             2031.25 
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